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1 

SMWaBlCfcHT, Si (OPMOS h7>y^^2 
OPMOS h^>>>**<hSl ONMOS h?>i>** 
<tS2<DNMOS h^^/Xn-ffl^t^CMOSlHl 

»*-fflja±«^, *2©PMosh7>y^©v- 
*ffnmm±izmm$fts s2(DPMosh7>y^ 

(7) K U"f >#S 1 ©PMOS h^>vX^(DV-^(CS 
J££*U SI <OPM0Sh^>>>;**fc<*:tfSl (ONMOS 
h^>v^^(Dy-hlcA^m^^}SSS^ti, Si ^P 
MOS H7>y^^(tSl (ONMOS h7>y^^^)& 

^<D\^[y^>f)^M<D^mmzmm^n. skonm 

O S h7>y^^V-7^2(^)NMOS h^>i>* 
^(DKU-OICiSlgE^n. i20NMOSh7>y^ 
(DV-^MSiik^n, «2©PMOSh7>v^feJ: 
tfS2<ONMOS h^>^^^-h(CS!j?8lfi^« 

tfS2(ONMOS h^y^^^SJfflMi^**^**] 
»0tt*«5L*ci:*1#a4:-r«*W»0». 

S2(OPMOS h7>y^^(hS2(DNMOS h^>v 

* 2> c <h <h f * ¥©**0ffio 
[fB*3S3] ff*H2(CfctNT. 9Jffl0tt<h»J»IU5>X 

MOS h7>y^<tS2©NMOS h^>xX^COX 
[fB*S4] B*fl1 iCfcOT. SKOPMOSh^> 

i}**<Dv-7stfiWMnmzmigit£tis skonmos 

h^>v7,^OV-^OTgife^tl. Sl^PMOSh7 
/y^^l/Sl CON MO S b5>iS**<D<f— MC 

ss^ffiA., *jwia»^&©»jfflifi^*«i (dp mos k 

7>y^fc<t^1 GDNMO S h^>i/X^CO^- h 
ICSHEU SI CDPMOSh^>v^^<tSl ©NMOS h 

[fB*H5] S*ffi1 (CfcOT, 2 A*JU±OA*){ii^ 
T«tfStl*l8a0» (W^-ll 2NAND, 3NAN 
D, 2 NOR, 3NORH) ICfcl^T* 1 A^CWl/t 
IMEW^)^ 1 (OP MOS h^>v^^<i:3£^J^il^J 
ICS 3, g4(DPMOS h7>y^^^SKU £&IC 
1 A*ICttbT£*feffil(OSl (ON MOS 
H5nj^>36^J(cS3 f S4(ONMOS 

»J^[Hll8^6<0®J^e^<Offl^tet!:(C<fcU, S2 
(OPMOS h7>y^tS2(DNMOS h^>^^ 



[fg^PJfflfci&W] 
[0 0 0 1 ] 

[5SW<OJl-r<S>&a5ttS] *WWI*¥«M*EB(CBU 
[0 0 0 2] 

[ftfcO&ffi] 01 IB, ¥«M*0B(Cffll*&ft 
Tt^^>A-^@ISl 1 K fc<t^<oai^ff^(C}g 
«StlTl**JB2IIBBA 1 3<hiS22(BlSSB 1 4, 33«fctf 
10 3.-tf^«a[CHfflBB©lftft*»JWT***JWIxy^ 
*i 1 2, fe<t»l/y^i 1 2<DBB£tt*»*fU 
T-f >/N*-^lH]ffi1 1 1 (0£ti^lf-^*^il:T^^*Jffl3lHl 
»1 1 3*^-Tt>(OT^-5o 3.-+f(i, 
1 2*ffll\T*ttfflB©«jaH»A 1 3<h^mie]SSB1 

0g&i 1 i <D&t>m^\z&£i2*LT^z>mm\B\&&±T 

ffitStMfc*^!*. SJBBBl 1 3^>/WBBl 

i 1 (Otb^d^* " i ' u^ua^ia 44 o' l^hcbe 

20 -f>/WBBl 1 1(DPMOSh7>y^P1 

ilNMOS h7>y^N 1 ©y- h^Xlt -OA 

-*0Bi i i co£t^(i^lciSg|^ti€>/giZllH]S8(oa^> 

[0 0 0 3] 

T. Sirt«#IC««SftTlt*«inHB#^3>©* 

30 ©»ftB»tt*»«<-f.>A-*BBl 1 1 <Dft*>m^<D 
■Mti8fi#ii<TfcAl*«^T*>, PMOSh7>y7 
* P 1 <t N M O S K9>5>*^N 1 (O^— hWXtfl 

[0 0 0 4] 

[SM*^i*t-^^*i>(O^IS] *5EW(C*H>Ttt, A* 
ff^lC^UTffiSSffifflKCPMOS h9>5>***BB 
B^IJIC, IgiifeffilJlCNMOS K^>vX^*ffi»il9"JICS 
iU^CMOS BB*«ft&ft Ufc«iaM>B»«rt Rlfc 
40 HB&AH1. «aS«ffi«IC*BUT**PII0Sh9>y^ 
*\ t$iO«»l/T»4NMOS h5>y^ic^y 
y>**l»«B*«*.* B21HB<0»ftt*«*«WKffl 

ic^a??ffi-r-s>a5^(i^<ffltoPMos h7>y^^<tN 

mos h9 >y7*©Btttt**ffl*^to**i: 

BBBoaMBMtt***'*- 
[0 0 0 5] 

so mBR<D$zm<Dmmi (ussfw i > int *58*4Jj<os 



3 

1 ©S»«<DE»BT*y. -Jl^CMOSlsJffil 1 £ 
1 2, ft£tf««DlE|»l 5Ttt»tErtpT«iai&*»R"r 

z>m-£<Dmv&z>o mi<oiB\s&mz. cmossisi 1 

iCfcl^T, PMOSh7>y^P1 20V-^iS 
m/±V c c iClSiHStU PM0Sh7>y^P12O 

tls PMOSh7>yX^P1 1(!:NMOSh7>y^ 

^ni i <o?- htfA*>mmz&Wi£ti. PMosh? 

>vX*P11<tNMOS h7>y^^N 1 2 0)HH> 
#m^fi^(C££E<**U NMOSh7>y^N1 1(7) 
V-^NMOSh7/vX^N1 20 KU^TXCig^ 

<*n. NMosh7>y^Ni 2w-^swe 

GNDlCjg^StU PMOSh7>v7^P1 2tNM 
OSh7/y^N1 2©y-h**HBl«^Alc««S 
ft£o £blC* CMOS 0181 2|C*3t\T. C M O S \b\ 
SSI 1 chlHlfillCPMOS h^>v^^P 2 2 t P 2 K 
fc^NMOS h7>y^N2 1i:N2 2^»UtStV 

^r««fi^Attt»«^B««#j»iaBi 5ic*«sti 

ftAI 3^>ffiiZlElKB1 4#T*3>ttffl(C««S*l* 
[0 0 0 6] @2 |C*1 <DjtJSffllCfc»**Jfflig88 1 5 

(DKatta©«**-r. «*tf«jflH»Ai 3 ^^ios 

<tt««^A=ttfMI^B = "0" 1"<;U) i§£ 
14. *J9P(t^A=*JfflIfi^B= "I" P 
1 2<fcN1 2<!:P22<hN22^7(h^:U, 

X. Aa«*a>E{bic*M&r* pi iiNi iiP2i 
<tN2 1 ttaj*fB#icwr*Bi(i*B*««a:<a:*. 

[0 0 0 7] JfcE. iS2I[Hl«SA1 3<higJZ2@»B 1 40 

«<8fi*tB = 44 1" i^jw m&fmA=fflw 

m^B= "0" U^UiftU, PI 2£N 1 2(hP22 

tN2 2^><hfty, A*«#©wkcw*-r*a* 

(I4IC&IVC. " 1 " L/^UOffi»fiE*f* P 1 1tP2 
1©«tftU» "0" l/^HDH»*8E*(4N 1 1 <tN2 
1 a>»lcfc«fca&-***<tty. £ ^iCCCDil^CDft 

[0008] ;*ic, mm\B\&A i 3<tS22[B]«8B 1 4© 

gSUTfcS («ffift^A= "0" l/^UT«*0«JB«^ 
B= "1 " U^;k £fcf4tttgtI^A = "1 " 

0o«imh)b= "o" i/^c;w mmm^A= 

"1" l/^k $y*SUf^B = "0" l/^UittU, PI 



4 

*2<hN12^7, P2 2iN2 2/)^>(i:6U, 

m^cDmtizttfc-rz&jimmzts^Ts "i" l"^;u 

^iglfi-r-5<7>{4P 2 1 (DfrtfcV, "0" L"*JU€UKl 

-r£<£>i4N 2 1 <D?*ttzz>it#>. &t>mmzwtz>m.m 

m*}[*p 1 1 <hN i 1 tfiW)tt[sTtei\ttfizlf'l*2<te 

%> 0 ZL<D#f. ±T<Dmm\a\&W^<< 

1§^I4, ffi*«^(C««*tlTl\*«iaHtt»tt*t>6 

[0 0 0 9] (WMI2) B3(l *9g0J0>Si2 0%lfc 
«<©ia»HTfe*. C(0fflTlijil6«1 0>ttfCJS2J[Blft 

20 [0 0 1 0] CCTI4* HS£0i]1 tH«©CMQS@B 

i i <hCMOSlBlffii 2<hs i -oomhffeJiWWi/itx 

*3 5£ffii;t, C(DWUy^3 5rtlC2 \£y h£>©J 
■ tyh (KyhAteyhB) t 
y hA^6MIIf^ATPMOS h^>:/X* p 1 2 
<!:NMOSh7>y7^N1 2tf);*^y^>^»J(S)£iT 
IV t'7hB^e>^lii^BTPMOSh7>y7^ 
P 2 2&NMOS h7>y^N2 2 0^yf>y / 9J 

So 

30 [0011] 04IC»2(DftJfiffllCtelJSK31tta<D« 
hA = ty hB= " 1 ' U"Ub0)i| 
£14* Mlff4A=IIHIfl4B= "I'^tM, 
PI 2£N1 2<hP22tN22^7«U, t<D^ 
IRA*«^©»blc«j56r* Pi 14N1 1 £ P 2 1 <h 

n 2 1 (4. a*fli^ic»r zmmmxtfi/zKteZo 
[ooi 2] ;*(c. tr* hA = tfy hB= "o" U"<;u 

<01§^(4, M?»(i^A=$lJ?ai«^B= "0" L"W£ft: 
U % PI 2<tN1 2<hP22<!:N2 2 U , A 

*(l^©«ftlC>4iCf * PI 1 <t N 1 1 £ P 2 1 <h N 2 

[0013] ;*ic, tf^hA= 44 o" i/^wot^ 

hB= "1" l/"C;WM§£tt % »J8Pff^A= "O'U^ 
®J?»fi^B= "1 ' l"0\,£t£V* P2 2<?rN2 2 
Pi 2<hNl 2tfi*>t.U.Vs AAfl^OKfl: 
fcWJEEf ^ai^ifi^(cfet>T. "1" l^U<DS8Mfg*i 
I4P1 10»&ftU. "0" U^U©WftiB*(*N 1 1 
<Dfr£izZ>1ttb. aa^(i^(c«r^SBS)^^l4P2 i <t 

N2 1 Mlkf^UTftl^X£lt4^<ft«. 
50 [0 0 14];*IC. \iv hA= 44 1 " l/^T*Oty 
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5 

;k ©jmift^B= "0* P12<bN12 
#:*:7, P22iN22^><!:J5:U, A^fl^^^t 

12 P 2 1 (D^&U. "0" U^U<2SBi))f£^l*N 2 1 

[0015] *is«2m 3.— ^ffsica^i^^ 

[0 0 1 6] 0 5(1 *3?B^CD^3<D^Sg 

ccm jtflnwi £|h]«£<dcmo sisitti ucmo 
sej&i 2, #mm&i s, 1 -zxDmmtfeJiftmisssx 
^35, 2oo>aiaiHiaA i 3 ^ffliaiHiJSB i 4**»« 

UT*U, C<D*JfflIUv^^3 5rtfC2 tfy h<7)*Jffl1tr 
y h#A«*$***\ SiZllHlSSA 1 3 £J522Is]ftB 1 
4»6©ttBOTAi««f§B 1 fcct^Wl/y7^ 

r^is^iBiftsg^ <t ct 5 >a*jwfi^ a t mwm^ b 

*£flcU PMOS h^>V^^P 1 2<bP 2 2<hNM 
OS h^>^X*N12<hN 2 2<7)^>f y^>^*IJi»*!T 

[0 0 1 7] (HS6W4) **Wia)ft4©*Sli 
#«]CDlHlK0Tfc^o CCOUJtt, #I*S#J 1 <2CM0S[h]&S 1 1 
(C*rr*CMOSiai&6 1 (hUT, PMOSh7>v^ 
* P 1 1 <b P 2 1 OV-*#ffii®B&(C£|ffi£*U N M 
O S h7>v7^N 1 1 d:N 2 1 ©V-7*»«lffi.G 
NDC*«Stl>t«rtia:*. UlSSflriJI CDCMO 

SS&&1 2IC*tUT, HufECMOS[E}ffi6 1 
^<h^-2>CMOSlH]Jffi6 2-C*gjS<*:ft<5o se>ic* A^J 
fl»lC-f >/t— ^, NAND, NORT«J5lt£tt*S»J» 
@B6 3fe<ttf*JWIslB6 4«*««*n* PMOSh7 
>y^P1 1(Dy-h<hNMOSh7>y^N1 1 
<DV- hlClHMIBB6 3Wt£titt£tls PMOSh7>y 
^P21 ^-htNMOS h7>y7^N2 1 (Oy 
-MC#JW@B6 4#««S*U CMOSIUS&6 1 <hC 
MOS0B6 2(Dai^ff^lC/g22lH]*&A 1 3 <hiSiZI(Hl38 
B1 4 0<SflE£tL J3221hJ»A1 3tmm®&Bl 4* 
6O«»«#A4:«««^B«»«HBI0»l 5(Cffil^*n 

[0 0 1 8] @7 (C|g4<Dllfi£fffl(C*5(t^ffl?ai[H3SSl 5 

(ommmmcomz^T. maamam*A i 3 tains 
bbi 4#Bj«m*u9:iv *fc(*a*^««*tiTo 

(«fil(i^A=«^fi^B= "0" U^iW «d 
tt. M^tf^A=ffl^tf^B= "1 " U^UittU. * 
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6(C»Jffll|3l86 3t»J®0»6 4#, P11<hN1l£ 

p 2 1 <tN 2 1 **T7(cr£c<t-c\ ta^m^fcwrs 

[0 0 1 9] XlZ. JgfflES&A 1 3<hi^iZI[HlBB 1 Affi 
BAIMM"* A = tt««*B = "1" U'C 

JU) MMI«A=1IUMr*B = "0" U^l/<t 

MIEIB 6 3 £Mfll|slIft 6 4^ PI 1tN1 1 <h P 2 1 

10 

[0020] ;*ie* iSioiHis§A i s£mm\B\&B i 4<d 
£s&*-**afrr«ii£t*. «»b*ja= - i- u 

»J»«^B = "0" l/UU&ttU, *&IC*]»II] 
586 6 "C P 1 1 £N 1 1 **7K:U $^0386 7 T P 

2 1 ^N2 i **>ict*cfe» aj*«*ic«r*K 

[0 0 2 1 ] M4 0DjtS6fly-e(i. J3 22 gift A 1 3 i«ia 
0SSB1 4©ftMffilC«JEL/fcPMOS h7>y^^ 
PI 1fcct^NMOSh7>y7^N1 1 
20 PMOS h7>y7^P 2 1 Mt/NMOS h7> 

5>**N 2 1 ff>BM«A<:IE»$to'U:«C&T« 1 <0 

[0 0 2 2] (HSS0» 5 ) B8lt *fgW£>35 5 
ff>J^)[HlSSST*>^)o d©«B, Slttffl 4 6 3 

lc*tf*9J»0»8 34 LT, PMOSh7>y7^P 
8K fc«fctfNM0Sh5>>***N 8 1 . N8 2, N8 3 
tfiPMOS h^>iSX*P 114NMOS h7>y^^ 
N 1 1 <D?- h ICttttStU HJfcfiH 4 (D*Ji»E]B 6 4C 
30 «-T*9J»lEllS8 4 tUT, PMOSh7>y^P8 
2, fcWNMOSh7>y^N84, N85, N8 
6#PMOS h^>v^^P 2 1 tNMOS h7>yX 
*N2 1 McS«*nfc«*<k«:*. 

AM £f^«lCj^21@BA13<hJSiZI[ElBB 1 4#J£«S 

n, «2ihbai 3 tmm^s i 4A^6<d«^«^a 

[0023] m9iz , m5<Dnmmizt5ii'Z>ft\®®t&'\ s 
<Dnmmm<Dm&^?o 

40 [0 0 2 4] mm\B\& A 1 3 <h^ffl@S8 B 1 4 (Dftfttt 

^*©jffiiiHiisi s&mviisT, umm^A£umm^B 

^ffi^r^o »J?»fi^A= "0" U"OM>«ftf*, N8 
1, N8 2W7, P8 1(tN8 3/)^><h^U, ^(D 
PI lirNl 1 ^^(C^:Uda^ft^«:lgKiU«: 
®J?»fi^A= "1 " U^KOii^d N81, 
N8 2/)^X P 8 1 <hN 8 Ztfi*7£.1XS) . A*){i^ 
l/^;KC«/£L/T. P 1 1 *5<fctf N 1 1 ^^ifH^^iB 

[0 0 2 5] ±te^ai(C©J?aJfi^B{CJ:ll, P82, N 
50 8 4, N85, N86^ P 2 1 <t N 2 1 SSlfflfft ZL 
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[0026] msnnti&wvi*. siziiEiffiA 1 3 tmm 

P 1 1 fc<tl/NMOS h7>y^N 1 1 (DiBiJjfiE*) 
<t, PMOSh7>y^P2 1fc^NMOSh7> 

nmw<D& fflreawomani* (cms!-? ^ 

[0 0 2 7] 6 ) 0 1 01*. ntikffl 1 IC*5l^ 

T* 2 A*lN AN D@B(C®fflUfc3S6(D§lffiffg<£>[H]ffi 10 
0T&&O C<D(h]§&I^ CMOSlnlffil 0 1 (CfcOT, 

U £&ICA^m^BIC»UPMOS h^>>>X*P 1 
1 <h&?iJlCPMO S h^>v**P 1 3£}£J^U, NM 
O S h ^ N 1 1 <LlS?iJ{CNMO S h^>^X^ 
N1 3£}gg?LT2 A*>N AN D[E]5S«^IC-r^o <* £ 
[CCMOSIhJJSI 0 2IC&IVC. CMOSIhIKI 0 1 £ 
HfclCAflffltflBlCMUPMOS K^>v^^P 2 3. 
fcWNMOS h^>fx^^N23M$^$tl^mfi£T«> 
£ 0 £t>(C S220I8A1 3 <h/^iZ2lHlSS B 1 4, te&Zfi 20 

[0028] ^<Dmmme<D^(Dmm^ rn&mi t. 

(Hj*ilc/gi21EBlS8A 1 3 <h@iZl[H]«8B 1 4<£>#SUc*tJ£L 
T* PMOSh5>y7^P1 24P2 2, feitfNHOS 
h^>v**N 1 2tN2 2 07^ yy>^fWIP*f7 5 

[0 0 2 9] 



[0®tf)fS¥£:i&f«] 

[S3] *^^(Dig®ltg^pISlHlffiC0ll2Cr>IISSffy*^ 

[0 5] *asw<offiH!ifii*pr»0»«>S3<DS6«gff!i*^ 
-ria»Bi-e**. 

[0 6] **w©E»ffi*nrRia(8©ft4<ojiai«i** 
■riHiiS0-c^^o 

[07] *»w^i8i!iffi*ora0i»a)*4<ojufi«i** 

[0 8] *»WflDtt»llE*pr*H»a)*5©*JS«l** 
flHl3S0T*^o 
[0 9] *S6W^)ffi»ltE^PlSlHlK^5<DllJfiW«:^ 

[010] *SSW©ttttfiB*PlKlHl»«>S6^J6ffil* 
^t"lH]SS0"Cfe'5o 
[01 1] S£3fc<Z>CMOS[5]S&£>— ffiJ*^flHlS80-C«> 

[??^^gtW] 

11, 12, 6 1, 62, 101, 102, 111 — C 
MOSIhJSS, 13, 1 15, 6 3, 6 

4, 8 3, 8 4, 1 1 3 ■••$J®{e)S8, 3 5, 11 2 —IB 
Wl'vy^ PI, P11, P12, P13, P 2 1 , 
P22.P23, P81, P82-PMOSh7>y^ 
* x N1, Nil, N12, N13, N21, N 2 2, 
N23, N81-N86-NMOSh7>vW 
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(54) SEMICONDUCTOR CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To optimize current consumption of an 
output signal part by using a variable capability drive circuit to control 
plural switches of PMOS transistors TRs and NMOS TRs on the output 
signal side on accordance with setting of the peripheral circuit state and 
a control register. 

SOLUTION: When both of peripheral circuits A 13 and B 14 are operated, 
a control signal A and a control signal B are at the '0' level, and TRs P12, 
N12, P22, and P22 are turned on, and the drive capability at the T level 
is the sum of those of TRs P1 1 and P21, and the drive capability in the 
'0' level is the sum of those of Trs N1 1 and N21, and the output signal 
part current consumption is maximum. When one of peripheral circuit A 
13 and B14 is operated, the control signal A is at the T level and the 
control signal B is at the '0' level, and TRs P12 and N12 are turned off, 
and TRs P22 and N22 are turned on, and the drive capability 
corresponding to the output signal is reduced because only the TR P21 
drives the '1' level and only the TR N21 drives the '0' level. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



Hll-312969 



SEMICONDUCTOR CIRCUIT 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In the semiconductor circuit which answers an input signal and generates an 
output signal, it has 2 or more sets of CMOS circuits which make a lot the 1st PMOS 
transistor, the 2nd PMOS transistor, the 1st NMOS transistor, and the 2nd NMOS 
transistor. The source of the 2nd PMOS transistor is connected to supply voltage, and 
the drain of the 2nd PMOS transistor is connected to the source of the 1st PMOS 
transistor. An input signal is connected to the gate of the 1st PMOS transistor and the 
1st NMOS transistor. Each drain of the 1st PMOS transistor and the 1st NMOS 
transistor is connected to a common output signal. The source of the 1st NMOS 
transistor is connected to the drain of the 2nd NMOS transistor. The source of the 2nd 
NMOS transistor is grounded and a control signal is connected to the gate of the 2nd 
PMOS transistor and the 2nd NMOS transistor. The semiconductor circuit 
characterized by having the control circuit where it connects with two or more 
circumference circuits, and an output signal analyzes the operating state of a 
circumference circuit, and generates the control signal of the 2nd PMOS transistor and 
the 2nd NMOS transistor. 

[Claim 2] The semiconductor circuit characterized by having the control register which 
can set the switching control of the 2nd PMOS transistor and the 2nd NMOS transistor 
as arbitration by software in claim 1. 

[Claim 3] The semiconductor circuit characterized by the ability to set the switching 
control of the 2nd PMOS transistor and the 2nd NMOS transistor as arbitration with 
the combination of the control signal from a control circuit and a control register in 



claim 2. 

[Claim 4] The source of the 1st PMOS transistor is connected to supply voltage in claim 
1. The source of the 1st NMOS transistor is grounded and an input signal is connected 
to the gate of the 1st PMOS transistor and the 1st NMOS transistor in common. 
Furthermore, have a control circuit to an input signal and the control signal from a 
control circuit is connected to the gate of the 1st PMOS transistor and the 1st NMOS 
transistor. The semiconductor circuit characterized by the ability to perform switching 
control of the 1st PMOS transistor and the 1st NMOS transistor. 

[Claim 5] In the logical circuits (for example, 2NAND, 3NAND, 2NOR, 3NOR, etc.) 
which consist of input signals of 2 or more ****s in claim 1 The 3rd and 4th PMOS 
transistor is connected to the 1st PMOS transistor by the side of supply voltage, 
juxtaposition, or a serial to one input. The 3rd and 4th NMOS transistor is connected 
to the 1st NMOS transistor of the earth side, a serial, or juxtaposition to further 1 
input. With the combination of the control signal from a control circuit The 
semiconductor circuit characterized by the ability to perform switching control of the 
2nd PMOS transistor and the 2nd NMOS transistor. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a semiconductor circuit, especially this invention is 
applied to consumed-electric-current reduction of a microcomputer system, and relates 
to an effective technique. 
[0002] 

[Description of the Prior Art] Drawing 11 shows conventionally the control circuit 113 
which analyzes the set point of the inverter circuit 111 used for the semiconductor 
circuit and the circumference circuit A 13 connected to the output signal, the 
circumference circuit B14, the control register 112 with which a user can control 
actuation of a circumference circuit to arbitration, and a control register 112, and can 
stop the output signal of an inverter circuit 111. A user can suspend actuation of the 
circumference circuit A13 at the time of intact, and the circumference circuit B14 using 
a control register 112. When all the circumference circuits connected to the output 
signal of an inverter circuit 111 are stopped at this time, a control circuit 113 can fix 
the output signal of an inverter circuit 111 to "1" level or "0" level, and 



consumed -electric-current reduction of a microcomputer system can be aimed at. The 
gate size of the PMOS transistor Pi of an inverter circuit 111 and the NMOS transistor 
Nl had determined the optimal fixed gate size in consideration of the wiring capacity of 
the number of the circumference circuits connected to the output signal of an inverter 
circuit 111, or an output signal, and the clock frequency and operating voltage of a 
microcomputer system. 
[0003] 

[Problem(s) to be Solved by the Invention] Conventionally [ said ], when the 
circumference circuit connected to the output signal in the circuit is located in the 
exterior of a microcomputer and connected, and even when the clock frequency of a 
microcomputer system may be low and the working speed of the output signal of an 
inverter circuit 111 may be slow, since the gate size of the PMOS transistor PI and the 
NMOS transistor Nl is immobilization, the current value which flows into an output 
signal part cannot be adjusted the optimal. 
[0004] 

[Means for Solving the Problem] An input signal is received in this invention. A PMOS 
transistor to a supply voltage side to two or more serials The drive capacity adjustable 
circuit of a configuration of having connected two or more CMOS circuits which 
connected the NMOS transistor to two or more serials is used for the earth side. The 
PMOS transistor linked to a supply voltage side and the grounded NMOS transistor 
are equipped with a switching control function. It has the control circuit which 
analyzes the operating state and connection condition of a circumference circuit, and a 
control register. It carries out regulating automatically of the whole drive capacity by 
combining the drive capacity of the PMOS transistor by the side of the output signal 
existing [ two or more ], and an NMOS transistor so that it may correspond to the 
condition of a circumference circuit, and a setup of a control register, and it has the 
regulating function of a consumed-electric-current value to an output-signal part. 
[0005] 

[Embodiment of the Invention] (Example l) Drawing 1 is the circuit diagram of the 1st 
example of this invention, and is an example in the case of realizing a drive capacity 
adjustable circuit in 2 sets of CMOS circuits 11 and 12, and a control circuit 15. As for 
the circuit diagram of drawing 1 , the source of the PMOS transistor P12 is connected 
to supply voltage Vcc in CMOS circuit 11. The drain of the PMOS transistor P12 is 
connected to the source of the PMOS transistor Pll. The gate of the PMOS transistor 
Pll and the NMOS transistor Nil is connected to an input signal. The drain of the 
PMOS transistor Pll and the NMOS transistor N12 is connected to an output signal. 



The source of the NMOS transistor Nil is connected to the drain of the NMOS 
transistor N12, the source of the NMOS transistor N12 is connected to the touch-down 
potential GND, and the gate of the PMOS transistor P12 and the NMOS transistor 
N12 is connected to a control signal A. Furthermore, in CMOS circuit 12, the PMOS 
transistors P22 and P21 and the NMOS transistors N21 and N22 are connected like 
CMOS circuit 11. Moreover, the circumference circuit A13 and the circumference circuit 
B14 are connected to said output signal, it connects with a control circuit 15 and the 
condition signal A and the condition signal B which show each operating state and 
connection condition constitute the whole. However, when said circumference circuit 
A13 and circumference circuit B14 which are shown here are connected to the 
microcomputer exterior, said output signal and condition signal shall be connected with 
the I/O terminal of a microcomputer. 

[0006] The example of the table of truth value of the control circuit 15 in the 1st 
example is shown in drawing 2 . For example, when the circumference circuit A13 and 
the circumference circuit B 14 both are not operating or both are not connected 
(condition signal A= condition signal = [ B] "0" level) It is set to control signal A= 
control signal = [ B] "1" level, and P12, N12, and P22 and N22 become off, consequently 
the drive capacity over an output signal of Pll and Nil corresponding to change of an 
input signal, and P21 and N21 is lost. Therefore, when all the circumference circuits 
connected to the output signal of this drive capacity adjustable circuit are not operating, 
the current of an output signal part is not consumed. 

[0007] Next, when actuation or both are connected (condition signal A= condition signal 
= [ B] "1" level), both the circumference circuit A13 and the circumference circuit B14 
In the output signal corresponding to [ it is set to control signal A= control signal = / B/ 
"0" level, and P12, N12, and P22 and N22 become ON, and ] change of an input signal 
Becoming the largest, since the drive capacity of "1" level serves as the sum of Pll and 
P21 and the drive capacity of "0" level becomes the sum of Nil and N21, the consumed 
electric current of the output signal part in this case serves as max further. 
[0008] Next, only one of the circumference circuit A 13 and the circumference circuits 
B14 operates, or only either is connected (condition signal = [A] "0" level - and 
condition signal = [ B] "1" level -•) On condition signal = [A] "1" level, or and a condition 
signal B="0" level case In the output signal corresponding to [ are set to control signal 
= / Al "1" level and control signal = / B/ "0" level, and P12 and N12 become OFF, and 
P22 and N22 become ON, and ] change of an input signal Since driving "1" level is set 
only to P21 and driving "0" level is set only to N21, as for the drive capacity over an 
output signal, only the part to which Pll and Nil are not operating becomes small. 



When all circumference circuits are built in the microcomputer at this time, since the 
number of circumference circuits connected to the output signal does not change, it 
does not change wiring capacity, either. Consequently, although the velocity of 
propagation of the part and output signal with which drive capacity becomes small falls, 
since it is satisfactory even if the velocity of propagation of an output signal is slow 
when the working speed of a microcomputer is lowered, it is effective in reduction of 
the consumed electric current. Moreover, if there are few circumference circuits of a 
connection place when the circumference circuit is connected out of the microcomputer, 
since the wiring capacity of an output signal also becomes small, the consumed electric 
current will decrease further. 

[0009] (Example 2) Drawing 3 is the circuit diagram of the 2nd example of this 
invention. In this example, this invention is realized by the approach of not generating 
a control signal by the condition signal from a circumference circuit like an example 1, 
but giving a control register and generating a control signal by software. 
[00 10] Here, it has one drive capacity control register 35, and the case where a 2-bit 
control bit (Bit A and Bit B) is in this control register 35 is indicated to be the same 
CMOS circuit 11 and same CMOS circuit 12 as an example 1. The same effectiveness 
as an example 1 can be acquired by the control signal A from Bit A performing 
switching control of the PMOS transistor P12 and the NMOS transistor N12, and 
performing switching control of the PMOS transistor P22 and the NMOS transistor 
N22 with the control signal B from Bit B. 

[00 11] The example of the table of truth value in the 2nd example is shown in drawing 
4 . For example, in the case of bit A= bit = [ B] "1" level, it is set to control signal A= 
control signal = [ B] "1" level, P12, N12, and P22 and N22 become off, and, as a result, 
Pll and Nil corresponding to change of an input signal, and P21 and N21 of the drive 
capacity over an output signal are lost. 

[00 12], Next, in order that it may be set to control signal A= control signal = [ B] "0" 
level in the case of bit A= bit = [ B] "0" level, P12, N12, and P22 and N22 may become 
ON and Pll and Nil corresponding to change of an input signal, and P21 and N21 
may operate, the drive capacity over an output signal becomes max. 
[0013] On bit = [A] "0" level, next, and in the case of bit = [ B] "1" level In the output 
signal corresponding to [ are set to control signal = / AJ "0" level and control signal = / 
B/ "1" level, and P22 and N22 become OFF, and P12 and N12 become ON, and ] change 
of an input signal Since the drive capacity of "1" level is set only to Pll and the drive 
capacity of "0" level is set only to Nil, as for the drive capacity over an output signal, 
only the part to which P21 and N21 are not operating becomes small. 



[0014] On bit = [A] "1" level, next, and in the case of bit = [ B] "0" level In the output 
signal corresponding to [ are set to control signal = / AJ "1" level and control signal = / 
B/ "0" level, and P12 and N12 become OFF, and P22 and N22 become ON, and ] change 
of an input signal Since the drive capacity of "1" level is set only to P21 and the drive 
capacity of "0" level is set only to N21, as for the drive capacity over an output signal, 
only the part to which Pll and Nil are not operating becomes small. 
[0015] In the example 2, since a user can adjust the drive capacity of an output signal 
to arbitration, it is made to the optimal consumed-electric-current value corresponding 
to the operating state and connection condition of the circumference circuit connected 
to an output signal, and the clock frequency and operating voltage of a system. 
[0016] (Example 3) Drawing 5 is the circuit diagram of the 3rd example of this 
invention. This example generates a control signal combining the control register 15 of 
the operating state signal from the circumference circuit of an example 1, and an 
example 2, and realizes this invention. Here, the case where the same CMOS circuit 11 
as an example 1, CMOS circuit 12 and the circumference circuit A13 of 35 or 2 drive 
capacity control registers of 15 or 1 control circuit, and the circumference circuit B14 
are connected, and a 2-bit control bit is in this control register 35 is shown. A control 
signal A and a control signal B which a control circuit 15 analyzes Bit A and Bit B 
which are in the condition signal A, the condition signal B, and a control register 35 
from the circumference circuit A13 and the circumference circuit B14, and serve as 
optimal drive capacity can be generated, and the same effectiveness as an example 1 or 
an example 2 can be acquired by performing switching control of the PMOS transistors 
P12 and P22 and the NMOS transistors N12 and N22. 

[0017] (Example 4) Drawing 6 is the circuit diagram of the 4th example of this 
invention. This example serves as the configuration that the source of the PMOS 
transistors Pll and P21 was connected to supply voltage, and the source of the NMOS 
transistors Nil and N21 was connected to the touch-down potential GND as CMOS 
circuit 61 to CMOS circuit 11 of an example 1. Moreover, it consists of CMOS circuits 
62 used as the same connection as said CMOS circuit 61 to CMOS circuit 12 of an 
example 1. Furthermore, the control circuit 63 and control circuit 64 which consist of 
an inverter, and NAND and NOR are connected to an input signal. A control circuit 63 
is connected to the gate of the PMOS transistor Pll, and the gate of the NMOS 
transistor Nil. A control circuit 64 is connected to the gate of the PMOS transistor P21, 
and the gate of the NMOS transistor N21. The circumference circuit A 13 and the 
circumference circuit B14 are connected to the output signal of CMOS circuit 61 and 
CMOS circuit 62, it connects with a control circuit 15 and the condition signal A from 



the circumference circuit A13 and the circumference circuit B14 and the condition 
signal B constitute the whole. 

[0018] The example of the table of truth value of the control circuit 15 in the 4th 
example is shown in drawing 7 . For example, the circumference circuit A13 and the 
circumference circuit B14 both do not operate, or when both are not connected 
(condition signal A= condition signal = [ B] "0" level), it is set to control signal A= 
control signal = [ B] "1" level, and further, it is that a control circuit 63 and a control 
circuit 64 turn OFF Pll, Nil, and P21 and N21, and the drive capacity over an output 
signal is lost. 

[0019] Next, when the circumference circuit A13 and the circumference circuit B14 
both operate (condition signal A= condition signal ~ [ B] "1" level), it is set to control 
signal A= control signal = [ B] "0" level, and in the output signal corresponding to 
change of an input signal, a control circuit 63 and a control circuit 64 are turning ON 
Pll, Nil, and P21 and N21, and the drive capacity over an output signal serves as max. 
[0020] Next, when one of the circumference circuit A13 and the circumference circuits 
B14 operates, it is set to control signal = [A] "1" level and control signal = [ B] "0" level, 
and it is turning OFF Pll and Nil further in a control circuit 66, and turning ON P21 
and N21 in a control circuit 67, and the drive capacity over an output signal becomes 
small. 

[0021] The 4th example can adjust the current value of an output signal part the 
optimal like the 1st example by combining the drive capacity of the PMOS transistor 
Pll corresponding to the operating state of the circumference circuit A13 and the 
circumference circuit B14, and the NMOS transistor Nil, and the drive capacity of the 
PMOS transistor P21 and the NMOS transistor N21. 

[0022] (Example 5) Drawing 8 is the circuit diagram of the 5th example of this 
invention. The PMOS transistor P81 and the NMOS transistors N81, N82, and N83 are 
connected to the gate of the PMOS transistor Pll and the NMOS transistor Nil as a 
control circuit [ as opposed to the control circuit 63 of an example 4 in this example ] 83. 
As a control circuit 84 to the control circuit 64 of an example 4, the PMOS transistor 
P82 and the NMOS transistors N84, N85, and N86 serve as a configuration connected 
to the gate of the PMOS transistor P21 and the NMOS transistor N21. Moreover, the 
circumference circuit A 13 and the circumference circuit B14 are connected like an 
example 1, it connects with a control circuit 15 and the condition signal A from the 
circumference circuit A13 and the circumference circuit B14 and the condition signal B 
constitute the whole. 

[0023] The example of the table of truth value of the control circuit 15 in the 5th 



example is shown in drawing 9 . 

[0024] A control circuit 15 analyzes the operating state of the circumference circuit A13 
and the circumference circuit B14, and a control signal A and a control signal B are 
outputted. In the case of control signal = [A] "0" level, N81 and N82 become OFF, and 
P81 and N83 become ON, consequently Pll and Nil become off, and an output signal 
is not driven. Moreover, in the case of control signal = [A] "1" level, N81 and N82 
become off [ ON, and P81 and N83 ], and Pll and Nil drive an output signal 
corresponding to input signal level. 

[0025] The drive condition of an output signal is controlled by P82, N84, N85, and N86 
controlling P21 and N21 by the control signal B like the above. 
[0026] The 5th example can adjust the current value of an output signal part the 
optimal like the 1st example by combining the drive capacity of the PMOS transistor 
Pll corresponding to the operating state of the circumference circuit A13 and the 
circumference circuit B14, and the NMOS transistor Nil, and the drive capacity of the 
PMOS transistor P21 and the NMOS transistor N21. 

[0027] (Example 6) Drawing 10 is the circuit diagram of the 6th example applied to 2 
input NAND circuit in an example 1. In CMOS circuit 101, to an input signal A, this 
circuit is made into the same circuitry as an example 1, connects the PMOS transistor 
P13 to the PMOS transistor Pll and juxtaposition to an input signal B further, 
connects the NMOS transistor N 13 to the NMOS transistor Nil and a serial, and 
makes it 2 input NAND circuit configuration. It is the configuration that furthermore 
the PMOS transistor P23 and the NMOS transistor N23 were connected to the input 
signal B in CMOS circuit 102 like CMOS circuit 101. Furthermore, the circumference 
circuit A13, the circumference circuit B14, and a control circuit 15 are connected, and it 
constitutes. 

[0028] Actuation of the circuit of this example 6 can acquire the same effectiveness as 
an example 1 like an example 1 corresponding to the condition of the circumference 
circuit A13 and the circumference circuit B14 by performing switching control of the 
PMOS transistors P12 and P22 and the NMOS transistors N12 and N22. 
[0029] 

[Effect of the Invention] According to this invention, optimization of the 
consumed-electric current value corresponding to the various operating state of a 
microcomputer system is attained by carrying out switching control of the PMOS 
transistor which constitutes a circuit, and an NMOS transistor. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the circuit diagram showing the 1st example of the drive capacity 
adjustable circuit of this invention. 

[Drawing 2] It is the table of truth value showing the 1st example of the drive capacity 
adjustable circuit of this invention. 

[Drawing 3] It is the circuit diagram showing the 2nd example of the drive capacity 
adjustable circuit of this invention. 

[Drawing 4] It is the table of truth value showing the 2nd example of the drive capacity 
adjustable circuit of this invention. 

[Drawing 5] It is the circuit diagram showing the 3rd example of the drive capacity 
adjustable circuit of this invention. 

[Drawing 6] It is the circuit diagram showing the 4th example of the drive capacity 
adjustable circuit of this invention. 

[Drawing 7] It is the table of truth value showing the 4th example of the drive capacity 
adjustable circuit of this invention. 

[Drawing 8] It is the circuit diagram showing the 5th example of the drive capacity 
adjustable circuit of this invention. 

[Drawing 9] It is the table of truth value showing the 5th example of the drive capacity 
adjustable circuit of this invention. 

[Drawing 10] It is the circuit diagram showing the 6th example of the drive capacity 
adjustable circuit of this invention. 

[Drawing ll] It is the circuit diagram showing an example of the conventional CMOS 
circuit. 

[Description of Notations] 

11, 12, 61, 62,101,102,111 [ - A control register, PI Pll, P12, P13, P21, P22 P23 P81 
P82 / - A PMOS transistor Nl Nil, N12, N13, N21 N22, N23, N81-N86 / - NMOS 
transistor ] - 13 A CMOS circuit, 14 - A circumference circuit, 15, 63, 64, 83, 84,113 - 
A control circuit, 35,112 



Abstract- 

PROBLEM TO BE SOLVED: To optimize current consumption of an output signal part 
by using a variable capability drive circuit to control plural switches of PMOS 
transistors TRs and NMOS TRs on the output signal side on accordance with setting of 
the peripheral circuit state and a control register. 

SOLUTION: When both of peripheral circuits A 13 and B 14 are operated, a control 
signal A and a control signal B are at the '0' level, and TRs P12, N12, P22, and P22 are 
turned on, and the drive capability at the T level is the sum of those of TRs Pll and 
P21, and the drive capability in the ? 0' level is the sum of those of Trs Nil and N21, 
and the output signal part current consumption is maximum. When one of peripheral 
circuit A 13 and B14 is operated, the control signal A is at the T level and the control 
signal B is at the '0* level, and TRs P12 and N12 are turned off, and TRs P22 and N22 
are turned on, and the drive capability corresponding to the output signal is reduced 
because only the TR P21 drives the T level and only the TR N21 drives the *0' level. 



[Translation done.] 



